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Abstract
Background
LGBTQ+ youth have higher rates of self-harm and suicide than cisgender, heterosexual
peers. Less is known about prevalence of risks within these populations.
Objectives
The first systematic review and meta-analysis to investigate the prevalence of risks among
young people throughout the LGBTQ+ umbrella with experiences across the dimension of
self-harm, suicidal ideation and suicide behaviour; and how they may differ between
LGBTQ+ umbrella groups.
Data sources
MEDLINE, Scopus, EMBASE, PsycINFO, and Web of Science searches were run to iden-
tify quantitative research papers (database inception to 31st January, 2020).
Study eligibility criteria
Articles included were empirical quantitative studies, which examined risks associated with
self-harm, suicidal ideation or suicidal behaviour in LGBTQ+ young people (12–25 years).
Synthesis methods
2457 articles were identified for screening which was completed by two independent review-
ers. 104 studies met inclusion criteria of which 40 had data which could be meta-analysed in
a meaningful way. This analysis represents victimisation and mental health difficulties as
risks among LGBTQ+ youth with self-harm and suicide experiences. Random-effects
modelling was used for the main analyses with planned subgroup analyses.
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Results
Victimisation and mental health were key risk factors across the dimension self-harm and
suicide identified through all analyses. A pooled prevalence of 0.36 was indicated for victimi-
sation and 0.39 for mental health difficulties within LGBTQ+ young people with experiences
of self-harm or suicide. Odds ratios were calculated which demonstrated particularly high
levels of victimisation (3.74) and mental health difficulties (2.67) when compared to cisgen-
der, heterosexual counterparts who also had these experiences.
Conclusions
Victimisation and mental health difficulties are highly prevalent among LGBTQ+ youth with
experiences of self-harm and suicide. Due to inconsistency of reporting, further risk synthe-
sis is limited. Given the global inclusion of studies, these results can be considered across
countries and inform policy and suicide prevention initiatives.
PROSPERO registration number
CRD42019130037.
Introduction
Worldwide, suicide is one of the leading causes of death for young people [1], with adolescent
suicide rates between 11.2–12.7 per 100,000 across low-, middle-, and high-income countries
[2]. Suicidal thoughts and attempt are thought to be around 3 times higher among sexual ori-
entation minorities (Lesbian, gay, bisexual, questioning or queer, LGBQ) youth when com-
pared to heterosexual, cisgender counterparts [3]. A recent meta-analysis found suicidal
ideation prevalence was demonstrated to be around 28% among gender identity minority
groups (transgender and gender non-conforming, TGNC) and suicidal attempt prevalence
was 14.8% [4]. Self-harm (defined as self-injury or self-poisoning of self, irrespective of suicidal
intent [5]) is known as the most influential risk factor for completed suicide among young
people [6,7]. There is also strong evidence that demonstrates the high prevalence of self-harm
among young people who identify as LGBTQ+ (Lesbian, Gay, Bisexual, Transgender, Queer
or Questioning, and others) [8]. Within LGBQ youth self-harm was reported by 65% of the
sample whilst around 46% of TGNC samples have also reported this type of behaviour [9,10].
Among young people generally, regardless of sexual orientation or gender identity, risks
associated with experiences of self-harm and suicide are numerous, ranging from childhood
neglect to poor academic performance [11,12]. Given this, risk factors are often put into broad
categories; demographic, psychosocial, mental health, or psychopathology etc. [13–15]. Within
a category such as demographic risks, the individual risk factor can also range widely e.g. age
[16], race [17,18] or education level [19]. Additionally, certain populations may also experience
risks which are only influential to that specific group of individuals. LGBTQ+ young people are
often exposed to additional stressors which are specifically related to their sexual orientation
and gender identity when compared to cisgender heterosexual peers, such as institutionalised
prejudice, social pressure and victimisation [20–22]. Among the LGBTQ+ umbrella there is
also variation of how prevalent a risk may be to a subgroup. For example, someone who is out-
wardly gender nonconforming may receive more harassments than a cisgender member of the
LGBTQ+ umbrella. Therefore, it is possible that there is another layer of risks which TGNC
young people face. Gender nonconformity, gender dysphoria, and frustrations due to the long
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
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waiting lists for gender affirming medical interventions are common among TGNC populations
and have previously been shown to influence suicidal behaviour [23]. Although we know that
negative experiences such as institutional prejudice, social pressures, victimisation are associ-
ated with self-harm or suicide among those who identify as LGBTQ+ young people [20–22,24],
less is known about how prevalent these experiences may be within this population. This sys-
tematic review seeks to comprehensively investigate the prevalence of all risks within LGBTQ
+ young people who have a history of self-harm, suicidal ideation or attempt. Previous reviews
in this population specifically focus on a category of self-harm and suicide; either non-suicidal
self-injury or suicide excluding self-harm [25,26]. However, we aim to investigate outcomes
across the dimension of self-harm, irrespective of intent, suicidal ideation and attempt to con-
sider differences and similarities within risk prevalence by outcome among LGBTQ+ young
people. This will allow us to explore risks across the dimensional structure of self-destructive
thoughts and behaviours [27] and consider the comparison of risk across the continuum of sui-
cidal intent. Furthermore, previous reviews have not looked at the prevalence of risk factors for
self-harm and suicide across the full LGBTQ+ umbrella, therefore, losing comparability of risks
within this broad population [28]. In this study, we consider LGBTQ+ young people as a whole
group, and then by sexual orientation minority and gender identity minority groups.
Objectives
1. To investigate, for the first time, the prevalence of risks associated with the full dimension
of self-harm, suicidal ideation or attempts in LGBTQ+ young people who have these
experiences.
2. To investigate whether there is a difference in the prevalence of risks between young people
who identify as a sexual orientation minority (LGBQ) alongside those who identify as a gen-
der identity minority (TGNC).
Methods
Protocol and registration
This review was conducted and reported in accordance with PRISMA guidelines (SM1) [29].
An a-priori protocol was registered on PROSPERO (CRD42019130037), and the full protocol
was published in 2019 [30]. As this is a systematic review and meta-analysis of published litera-
ture, ethical approval was not sought.
Search strategy
During March 2019, a literature search strategy was developed with an academic skills special-
ist at the University of Birmingham. An electronic search was conducted on the 31st of March
2019 using MEDLINE, Scopus, EMBASE, PsycINFO, and Web of Science. This was updated
on the 31st of January 2020. There was no date limit for identified articles, however only those
in English language were considered. Search terms (and their derivatives) focused on the vari-
ables of interest; “self-harm”, “suic�”, “adolescent�”, “young person�”, “sexual orientation”,
“gender identity” and “risk�”, see Fig 1. The reference list of included articles and key papers
within the field were examined for further relevant publications.
Inclusion criteria
Articles included in this systematic review were empirical quantitative studies, which exam-
ined risks across the dimension of self-harm and suicide in LGBTQ+ young people (12–25
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
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years). This age range covers the period of adolescence and early adulthood [31]. An associated
risk is operationalised as “an exposure that is statistically related in some way to an outcome”
[32; p1], such as significant effect sizes, correlations, mediators, moderators, beta statistics, or
any prevalence available relating to an outcome of self-harm or suicide. Mixed-method study
designs were included if the quantitative aspects were relevant and extractable. Papers were
included if they provided a self-reported or verified group who identified as a sexual orienta-
tion or gender identity minority, and any outcome of across the dimension of self-harm and
suicide. Studies, whose population were not focused on any sexual orientation or gender iden-
tity minorities, were included if they presented information for LGBTQ+ participants sepa-
rately or if authors were able to offer this information when contacted. Full inclusion criteria
are described in Table 1.
Study selection
The results of the systematic search are presented in Fig 2. Overall, the searches yielded 2457
results; 96 duplicates were removed. Studies were screened for eligibility at title, abstract and
full-text by two independent researchers (AJW and AL) following the PRISMA guidelines
[29]. Following the removal of duplications, 2361 were title and abstract screened. If agreement
regarding the eligibility of an article could not be met through discussion, a third researcher
(MM) was invited to review. This process was repeated at full-text screening for 465 articles,
Fig 1. Search strategy terms.
https://doi.org/10.1371/journal.pone.0245268.g001
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Table 1. Inclusion criteria used during screening process.
Inclusion Criteria Exclusion criteria
• Peer reviewed studies.
• Any geographical location.
• English language.
• Empirical quantitative studies, following cross-sectional,
prospective, longitudinal, cohort and case-control designs.
• Participants that have had a measured outcome from the
dimension of self-harm and suicide; self-harm (self-harm
or injury to self-irrespective of suicidal intent), suicidal
ideation (thoughts, plan, death wish), or suicide attempt
(individual took an attempt on their life, suicide death).
• Studies must consider risks associated with or predictive
of self-harm, suicidal ideation, suicidal attempt or death.
• Participants must be young people (12–25 years).
• Participants that are identified or self-identified as any
sexual or gender minority or member of LGBTQ+.
• Non-peer reviewed literature.
• Not English language.
• Grey literature such as theses, dissertations or
conference proceedings.
• Articles such as commentaries, reviews, editorial or
opinion pieces.
• Empirical qualitative studies.
• Participants who have no experience of self-harm,
suicidal ideation or suicidal attempt.
• Sample not aged between 12 and 25 years, e.g. adults
26 years and above or children 12 years and under.
• Participants who are identified as heterosexual or not
part of sexual or gender minority.
https://doi.org/10.1371/journal.pone.0245268.t001
Fig 2. PRISMA flow diagram.
https://doi.org/10.1371/journal.pone.0245268.g002
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which produced a very high inter-rater reliability (Prevalence- And Bias-Adjusted Kappa,
PABAK = 0.948) [33]. This was used due to PABAK being a more stable indicator of inter-
rater reliability than Cohen’s Kappa [34].
Data extraction
A modified version of the data extraction tool used in a previous systematic review was utilised
by two independent authors (AJW, AL) to extract data on study design, participants, outcome
details, and associated risk [35]. After extraction was completed and checked, any disagree-
ments were discussed and resolved by the research team. Risks were extracted based on a sig-
nificant relationship to self-harm or suicide outcome. This has the potential to produce
multiple reporting of the same study, as the risk may be reporting different outcomes for the
same population or the same risk reported for multiple subgroups. For example, within one
study, victimisation may be significantly associated with self-harm and suicidal ideation, both
of which have an effect size. This would then be extracted twice to yield both sets of informa-
tion. Initially, outcomes were combined into a single quantitative outcome [36]. Thereby, the
overall prevalence of this risk for self-harm and suicide could be observed. Further analysis
considered the risk to each outcome individually. The inclusion of multiple reporting from a
single study may have resulted in a reduction in confidence intervals for the random effects
model as the sample sizes will be included numerous times.
Risk of bias assessment
To assess quality within the literature, variations of the Newcastle-Ottawa Scale (NOS) were
employed [35–38]. This allowed a number of study designs to be considered and assessed. The
forms assess risk of bias based on three core aspects of study design: participant selection, com-
parability of participants, and exposure ascertainment. These were adapted for this systematic
review (see SM3), and rated as either low, moderate or high quality using the same category
distinctions as previous research [39]. The two reviewers assessed the quality of studies inde-
pendently, with intermediate agreement (PABAK = 0.43). Agreement was achieved through
discussion.
Data synthesis
The search strategy yielded 104 primary articles, across 102 studies. Given the large number of
individual risk factors, similar variables were categorised resembling the format used by previ-
ous literature [40]; demographic, psychosocial, mental health difficulties. Rather than use “psy-
chiatric or mental health” however, mental health difficulties was selected due to self-report
measures commonly being used, the inclusion of symptomology, and limited information
regarding diagnosis of mental health conditions. Additionally, two categories of risk were cre-
ated, victimisation and LGBTQ+ specific risks. Victimisation includes individual measures
which considered the process of the LGBTQ+ young person being treated poorly, harassed,
abuse or discriminated against or subjected to bullying. LGBTQ+ specific risks included risks
which were strongly related to the LGBTQ+ identity held by the young person, e.g. coming
out stress [41], parent being unaware of sexual orientation [42], or negative attitudes towards
homosexuality [43]. Risks were classed as victimisation if they suggested direct negative action
against the individual, e.g. discrimination, bullying, harassment or threat. Victimisation was
selected as representative title as it most often occurred within the studies. Risks which were
both victimisation and LGBTQ+ specific, such as trans, bi, and homophobic bullying, were
categorised as victimisation.
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
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There was a large amount of inconsistency among individual risks for three categories:
demographic, psychosocial and LGBTQ+ specific risks. This did not allow for meaningful clus-
tering of variables into meta-analysis which would provide a prevalence of risk among LGBTQ
+ young people who had experiences of self-harm or suicide. Furthermore, numerical evidence
was not available for many individual risks; in these instances, either there was no statistically
significant statistics available for associated risks, effect sizes, correlations, mediators, modera-
tors, beta statistics, or any reporting of prevalence. Numerical data was predominantly avail-
able within victimisation and mental health difficulties; therefore these risks were analysed.
The 65 studies not included in meta-analysis due to are briefly described by risk category, and
separated by population (e.g. sexual orientation minority, gender identity minority, LGBTQ
+ umbrella).
Numerical analysis
A meta-analysis was conducted for two risks associated with self-harm and suicide among
LGBTQ+ young people; victimisation and mental health difficulties, where sufficient data for
aggregation were available. For these two risks, outcome data from forty primary studies were
synthesised. The purpose of the meta-analysis was to 1) to investigate the prevalence of victimisa-
tion and mental health difficulties associated with self-harm, suicidal ideation or suicidal attempt
among LGBTQ+ young people with these experiences; 2) to investigate whether there is a differ-
ence in the prevalence of victimisation and mental health difficulties among those young people
who identify as a sexual orientation minority (LGBQ) and those who identify as a gender identity
minority (TGNC); 3) to identify whether the prevalence of victimisation and mental health diffi-
culties is different in LGBTQ+ young people who have experiences of self-harm, suicidal ideation
or attempt compared with cisgender heterosexual young people with these experiences.
Event rates of primary studies were log transformed before numerical syntheses such that
they were all the same unit of measure (but back-transformed for clear presentation in tables).
Studies with an event rate of zero or one were excluded from analysis as studies with a small
sample size do not permit accurate estimations of event rate. Where data was available for the
target population subgroup and a control subgroup of cisgender and heterosexual individuals,
odds ratios were calculated.
The random effects model was used as this assumes that not all studies have the same
power to detect effects, therefore, a common effect size cannot be assumed. As the study effects
were normally distributed, the DerSimonian and Laird method was selected to determine the
variation between the studies to fit the random effects model [44]. The random effects model
was extended to include explicit consideration of the methodological quality of the primary
studies. This “quality effects model” (QEM) used the NOS total score to characterise the overall
quality of the study. This QEM model can be interpreted as the meta-analytic synthesis that
would have been obtained if all the studies had been of the same methodological quality as the
highest rated study within the review, thereby providing a measure of attenuation to the meth-
odological variation of included studies.
Higgins I2 was used to determine the level of heterogeneity within the primary studies with
a value of above 75% considered problematic. Sensitivity analysis was conducted to identify
studies disproportionately influencing results. Such studies were excluded from subsequent
analyses due to the high risk of bias. Subgroup analysis was also used to aid the identification
of sources of problematic heterogeneity.
Publication bias and small study effects were also estimated by inspection of funnel plots. In
absence of publication bias, high precision studies will be evidenced near the average, with
lower precision studies spread evenly and symmetrically on both sides of the average, creating
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
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a funnel-shaped distribution. Publication bias is indicated by the absence of studies in the area
of the final plot associated with small (i.e. non-significant) effect sizes in small studies.
If publication bias was evidenced then a trim and fill procedure was undertaken. This pro-
duced an adjusted effect size (controlling for publication bias), and the impact of publication
bias was assessed by comparison with the uncorrected random effects model. The fail-safe N
was also calculated using the Orwin algorithm [45]. This is the estimation of missing studies
that was required to render the effect non-significant. If the fail-safe N is large (in relation to
the number of studies included in the synthesis), then the synthesis could be considered robust
to the effects of publication bias.
Before searches were conducted, two a-priori hypotheses were established to consider het-
erogeneity which may occur within the data [30]. The first suggested that heterogeneity may
be explained by consideration of sexual orientation (LGBQ) and gender identity minorities
(TGNC) as separate populations. This allows us to determine whether there are similar levels
of risk within both groups. The second a-priori aim was to consider risk by age group; how-
ever, this was not possible given the final dataset. Additionally, a subgroup analysis was run
based on the type of outcomes reported: self-harm, suicidal ideation, and suicidal attempt.
Summary effects and associated heterogeneity measures were calculated for each subgroup,
the significance of difference between these being evaluated by the comparison of their 95%
confidence intervals.
Results
One-hundred and four papers from 102 studies were included, which met all the inclusion cri-
teria and contained extractable significant risks associated with self-harm, suicidal ideation, or
suicidal attempt. Twenty-six studies examined a form of self-harm (e.g. self-harm with suicidal
intent, self-harm intent unspecified, non-suicidal-self-injury) whereas 77 considered ideation
and 76 considered behaviour, studies often considered more than one outcome. None of the
studies included information on participants who died by suicide. Two of the included papers
[46,47] utilised the same dataset as a previously included study [48,49]. These were included as
separate papers, given that they highlight risk factors which the primary study did not. The
majority of studies were cross-sectional (n = 91); with 10 longitudinal studies, and 3 cohort
studies. A total of 1,146,395 participants were included, with 129,469 (11.3%) being LGBQ and
13,041 (1.1%) being TGNC. Ages ranged from 12–25 (M = 17.7, SD = 1.9). Studies were
mainly based within the U.S.A (n = 77), followed by the U.K. (n = 7), and China (n = 4). For
full individual study characteristics, see supplementary materials 4 tables A [17,18,41,43,49–
109] and B [16,23,42,47,110–144] (SM3) in S1 Table. From this document, further figures
regarding heterogeneity and influential studies are also available.
From the 104 included papers, 64 were unable to be numerically synthesised
[17,18,41,43,49–109]. The individual characteristics of these studies can be seen in Supplemen-
tary Table A (SM3) in S1 Table. The population of these papers represented a total of 929,802
individuals, of whom 90,767 were LGBTQ+ identifying (9.76%). Therefore, these studies are
considered 81.1% of the overall population. These studies did evidence multiple risks associ-
ated with experiences of self-harm and suicide among LGBTQ+ young people. The individual
risk factors were varied and numerous to the extent that they could not be individually consid-
ered in relation to prevalence. However, by categorising these broadly, some information can
be gained.
Most of the papers which were not numerically synthesised, focused on samples which only
considered sexual orientation minorities, see Table 2. With fewer studies examining TGNC
populations or across the LGBTQ+ umbrella. Across all populations, psychosocial risks were
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
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most commonly cited in associated with self-harm and suicide. Victimisation and mental
health difficulties were evident, although without reinforcing numerical evidence.
1. Meta-analysis: Victimisation
A random effects model was calculated, using the generic inverse variance method, to
examine the prevalence of victimisation as a risk associated with experiences of self-harm,
suicidal ideation or suicidal attempt among LGBTQ+ young people. Sixty-three estimates
from 31 individual samples were reported, representing 331,321 participants in total. The
random effects models reported a pooled prevalence estimate of 0.33 and a 95% confidence
interval of between 0.29–0.38 among LGBTQ+ young people with self-harm or suicide
experiences.
A high level of between study variation (heterogeneity) could not be attributed to differ-
ences in individual reaction to victimisation within the included studies (Higgin’s I2 = 99%).
Therefore, the prevalence estimates of the primary studies may be influenced by the presence
of uncontrolled or confounding factors. Given this substantial level of heterogeneity, the
impact of disproportionately influential individual studies was assessed using a leave-one-out
analysis. Following this, Taliaferro and Muehlenkamp (2017) [137] was removed from the
meta-analysis [137]. This was due to a variable being extracted multiple times as numerical
data was given per sexual orientation, this resulted in a large volume of included variables.
Therefore, this study was overtly overrepresented within the sample.
The random effects model was recalculated with 55 measures of prevalence from 30 unique
samples. The corrected random effects model reported a pooled prevalence estimate of 0.36
(95%CI: 0.31–0.40) (Fig 3). The corrected random effects model did not impact heterogeneity
(Higgin’s I2 = 99%). Accordingly, the observed heterogeneity could not be considered to be
the result of overly influential individual studies, and therefore other sources of heterogeneity
require exploration.
The Quality Effects Model was calculated using the total score from the risk of bias ratings,
(individual study ratings can be found in SM3). The QEM can be interpreted as the meta-
analytic synthesis that would have been obtained had all the studies been of the same meth-
odological quality as the best study within the review. This reported an estimate of 0.36 (95%
CI: 0.31–0.41). Given the similarity between the random effects model and the synthesis
derived from the quality effects model, it is possible to conclude that the ratings of methodo-
logical quality did not have a significant and substantial impact upon the estimates of
prevalence.
Table 2. Risks associated with experiences of self-harm or suicide among LGBTQ+ young people: Data unable to
be numerically synthesised.
Categories of risk LGBQ k = 48
N (%)
TGNC k = 8
N (%)
LBGTQ+ k = 8
N (%)
Demographic variables (e.g. natal gender, age, race) 15 (30.6) 4 (50) 3 (37.5)
Psychosocial variables (e.g. low self-esteem, dating violence,
suicide of friend or family, abuse)
31 (63.3) 4 (50) 5 (62.5)
Victimisation variables (e.g. LGBTQ hate crime, homophobic
bullying, school bullying, cyber bullying)
27 (55.1) 2 (25) 4 (50)
Mental health difficulties variables (e.g. depression, substance use,
bipolar, anxiety)
10 (20.4) 4 (50) 2 (25)
LGBTQ+ specific variables (e.g. gender-role nonconformity,
internalised homophobia, parental rejection, loss of friends due to
sexual orientation)
13 (26.5) 2 (25) 3 (37.5)
https://doi.org/10.1371/journal.pone.0245268.t002
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Visual inspection of the funnel plot of victimisation prevalence there is little evidence of
publication bias. A fail-safe number of 107 suggested that an additional 101.9% of the existent
literature would be required for unpublished null effects for the meta-analytic effect to become
non-significant. Thus, the observed effect is considered robust to publication bias.
Fig 3. Forest plot of victimisation prevalence among LGBTQ+ with experiences of self-harm or suicide.
https://doi.org/10.1371/journal.pone.0245268.g003
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To further assess the impact of methodological variation upon heterogeneity, a series of
subgroup analyses were conducted (Table 3). The first considered risk of bias ratings; low,
moderate, and high quality (Q = 19.5, p< 0.01). Both high-rated and low-rated studies evi-
denced higher prevalence than those rated as moderate quality.
Subgroup analysis was utilised to explore the impact of uncontrolled covariates upon victimi-
sation. Initially, this evaluated differences in prevalence of victimisation between groups of sexual
orientation (LGBQ) or gender identity groups (TGNC) with these experiences of self-harm and
suicide. This analysis was to explore whether a particular identity group experiences greater victi-
misation than others. Studies which combined the populations or looked at just one representa-
tion of LGBQ were excluded from this analysis. The subgroup analysis showed that prevalence
rates of victimisation were relatively consistent across all gender identity and sexual orientation
studies/groups (Q = 0.11, p = 0.74). However, heterogeneity was notably lower within the TGNC
studies. This may be related to a small number of studies being included, as analysis of LGBQ tri-
ples the study sample. Following this, subgroup analysis was conducted regarding outcome.
Again, studies were excluded if they collapsed two distinct categories; suicidal ideation and sui-
cidal attempt. Studies with self-harm as outcome demonstrated an overall victimisation preva-
lence rate of 39%. This suggests that higher rates of victimisation are associated with self-harm
when compared to suicidal thoughts or attempts among LGBTQ+ participants.
The prevalence of victimisation within LGBTQ+ young people with experiences of self-
harm or suicide was compared to matched cisgender, heterosexual control counterparts.
These young people also had experiences of self-harm or suicide. The odds ratios (19 estimates
from 12 studies) were synthesised using the generic inverse variance. An odds ratio of 4.82
(CI: 3.67–6.32) was reported. Between studies heterogeneity was high (I2 = 98%) suggesting
uncontrolled methodological or conceptual factors contributing variations in reported risks.
Therefore, a leave-one-out analysis was conducted to identify studies that might be exerting a
disproportionate influence on the overall meta-analysis. One study was identified as both het-
erogeneous and influential, demonstrated by a change of effect of over 13%. Thus, Turpin and
colleagues’ study was removed to give a more conservative overall odds ratio [139].
The following meta-analysis was based on the remaining 16 odds ratios from 12 studies.
This produced a synthesised odds ratio of 3.74 (95% CI: 2.90–4.84)(Fig 4). The corrected ran-
dom effects model produced very little change to the heterogeneity level, (Higgin’s I2 = 98%).
Given the small number of studies, further analyses including an assessment for publication
bias were not feasible.
Table 3. Subgroup analyses of victimisation prevalence among LGBTQ+ young people with self-harm or suicidal experiences.
Number of estimates (N) Prevalence Rate 95% CI Q I2 (%) S2 Q, df, p
QUALITY RATING Q = 19.50, df = 2, p = 0.01
Low 7 0.46 0.34–0.58 347.88 98.3 0.02
Moderate 31 0.28 0.24–0.32 686.32 95.6 0.01
High 17 0.45 0.37–0.52 4107.33 99.6 0.02
POPULATION Q = 0.11, df = 1, p = 0.74
LGBQ 27 0.34 0.27–0.42 6282.68 99.6 0.03
TGNC 9 0.33 0.24–0.41 108.99 92.7 0.01
OUTCOME Q = 12.18, df = 2, p = 0.01
Self-harm 10 0.39 0.31–0.48 353.09 97.5 0.02
Suicidal ideation 21 0.35 0.33–0.38 212.38 93.4 0.00
Suicidal attempt 15 0.26 0.20–0.31 212.38 93.4 0.01
https://doi.org/10.1371/journal.pone.0245268.t003
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2. Meta-analysis: Mental health difficulties
A second random effects model was calculated to consider the prevalence of previous mental
health difficulties within LGBTQ+ young people who have an experience of self-harm, suicidal
ideation or suicidal attempt. A total of 166,810 participants were assessed over 22 studies
which produced 51 estimates. The model calculated a prevalence of mental health difficulties
of 0.36 (95% CI: 0.29–0.43). Again, a high level of heterogeneity was found (Higgin’s I2 =
99%). A leave-one-out analysis was therefore run, with the influential studies being evaluated
for inclusion. Studies were omitted if they disproportionally influenced the overall result [136–
138]. The random effects models were then recalculated with the 19 studies and 32 variables.
This resulted in the prevalence of mental health difficulties increasing to 0.39 (95% CI: 0.31–
0.47) (Fig 5). While high heterogeneity remained (Higgin’s I2 = 98%).
Visual observation of a funnel plot and trim-and-fill procedure suggests the absence of publi-
cation bias. Following Orwin’s algorithm, it was shown that 31 unpublished null studies would
be needed to reduce the meta-analytic effect found within this sample. Again, subgroup analyses
considering the risk of bias were conducted. The QEM model reported an estimate of 0.39 (95%
CI: 0.31–0.47), suggesting that there were not enough differences regarding the risk of bias rat-
ings to substantially influence the overall effects. Subgroup analysis of this sample demonstrated
that 4 studies were considered high quality, 14 were of moderate quality and 3 of low quality.
However, little could be concluded from between groups differences (Q = 1.54, P = 0.46).
Further subgroup analyses were conducted to investigate the impact of uncontrolled covari-
ates relating to mental health difficulties prevalence (Table 4). The first of these again consid-
ered the prevalence differences which may occur between LGBQ and TNGC samples. This
analysis evidenced that LGBQ young people were shown to have a higher prevalence of mental
health difficulties than TGNC individuals (42% vs 34%). The difference in effect size is likely
related to the large difference of included studies. The Higgins I2 value for both groups were
still high, suggesting that these studies do contribute to heterogeneity, although to lesser extent
Fig 4. Odds ratio among LGBTQ+ young people with experiences of self-harm or suicide compared to cisgender,
heterosexual young people with experiences of self-harm or suicide.
https://doi.org/10.1371/journal.pone.0245268.g004
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Fig 5. Overall prevalence of mental health difficulties within LGBTQ+ young people with experiences of self-harm or
suicide.
https://doi.org/10.1371/journal.pone.0245268.g005
Table 4. Subgroup analyses of mental health difficulties prevalence among LGBTQ+ populations who have experiences of self-harm or suicide.
Number of estimates (N) Prevalence Rate 95% CI Q I2 (%) S2 Q, df, p
QUALITY RATING Q = 1.54, df = 2, p = 0.46
Low 11 0.41 0.33–0.49 122.06 91.8 0.01
Moderate 17 0.36 0.31–0.41 125.83 87.3 0.00
High 4 0.47 0.25–0.69 417.38 99.3 0.05
POPULATION Q = 2.43, df = 1, p = 0.30
LGBQ 20 0.42 0.32–0.53 1227.71 98.5 0.05
TGNC 5 0.34 0.22–0.45 37.56 89.4 0.01
OUTCOME Q = 0.41, df = 2, p = 0.82
Self-harm 3 0.38 0.20–0.53 30.19 93.4 0.02
Suicidal ideation 8 0.40 0.35–0.44 32.70 78.6 0.00
Suicidal attempt 19 0.38 0.31–0.44 222.21 91.9 0.02
https://doi.org/10.1371/journal.pone.0245268.t004
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within TGNC populations. A similar subgroup analysis regarding outcome was conducted,
this demonstrated that the rates of mental health difficulties were slightly more prevalent
among those with suicidal ideation.
Following this, a meta-analysis of odds ratios was conducted; considering prevalence of
mental health difficulties among LGBTQ+ young people and cisgender, heterosexual young
people both with experiences of self-harm or suicide. Only 7 studies had available data. The
random effects model calculated an odds ratio of 2.67 (95% CI: 1.93–3.71), with a high level of
heterogeneity (I2 = 95%) (Fig 6). However, due to the limited number of studies, further analy-
sis was not conducted.
Discussion
This is the first meta-analysis which evidences prevalence of victimisation and mental health
difficulties within young people aged 12–25 who identify as LGBTQ+ with experiences of self-
harm, suicidal ideation and attempt. The review consisted of 142,510 participants who were a
sexual orientation or gender identity minority. Due to limited information reported within the
studies, it was not possible to consistently consider TGNC participants by their sexual orienta-
tion as well. Evidence demonstrated high prevalence of victimisation (36%) and mental health
difficulties (39%) within these populations. Our review shows that these experiences were
respectively 3.74 times and 2.67 times higher among young LGBTQ+ people than their cisgen-
der, heterosexual counterparts. There were only 10 studies which were considered high-qual-
ity, with most studies (81%) being rated as moderate quality. Substantial heterogeneity was
observed between study estimates within both meta-analyses.
The key findings of this meta-analysis strongly support previous research [9,20,22–26].
Within this study, a broad view of victimisation was arrogated, including a range of bullying
behaviours such as cyber victimisation, homophobic bullying, peer bullying and so forth. Pre-
ceding meta-analyses have previously demonstrated established links between peer victimisa-
tion and suicide and LGBT victimisation and non-suicidal self-injury (NSSI) [25,26]. This
review demonstrates that there is a high prevalence between LGBTQ+ young people
experiencing various forms of victimisation and self-harm and suicide. Indeed, this link
Fig 6. Odds ratio of LGBTQ+ young people with experiences of self-harm or suicide compared to cisgender,
heterosexual peers with experiences of self-harm or suicide.
https://doi.org/10.1371/journal.pone.0245268.g006
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between victimisation and self-harm and/or suicide appears to be more common than that
among cisgender, heterosexual peers.
Mental health difficulties were also shown to be highly prevalent with self-harm and suicide
among LGBTQ+ young people. Liu and colleagues also evidenced mental health difficulties
were linked to NSSI within this population [25]. The current review extends findings from pre-
vious research by calculating risk prevalence and odds across the spectrum of self-harm to sui-
cide and differentiating by gender identity and sexuality [25,26]. Thus, demonstrating that
higher rates of victimisation and mental health difficulties are found in LGBTQ+ young people
who experience self-harm and suicide. However, evidence is not available from this review as
the causal pathway causing self-harm or suicide or how predictive these risks associated with
self-harm and suicide are.
By looking across the broad umbrella LGBTQ+ identities, this review has assessed the prev-
alence of risks associated with self-harm and suicide by gender identity compared to sexual
orientation minorities groups. This allows for consideration of how influential these risks
might be to particular groups among the LGBTQ+ label, and where differences of risk may lie.
Both victimisation and mental health difficulties were evidenced to be more prevalent within
LGBQ young people rather than TGNC. However, it is likely that our finding is due to the
higher number of studies focusing solely on LGBQ populations, as noted by the wider confi-
dence intervals seen within the TGNC subgroup analyses. Furthermore, those studies which
considered both sexual orientation and gender identity, tend to have low numbers of TGNC
participants. Therefore, the TGNC risks are potentially conflated or ignored, as there is a lack
of statistical power to evidence risks which may apply to TGNC participants and not LGBQ.
Further to this, we were unable to conduct meta-analysis by identity (e.g. transgender man,
transgender woman, nonbinary etc.) within gender identity or sexuality (e.g. bisexual, homo-
sexual, lesbian), thereby these are broadly categorised. This may overlook differences between
identifying as a particular sexual orientation or gender identity; and, how being a member of
these subgroups may differ from each other [145]. Additionally, no papers considered sexuali-
ties outside of homosexual, bisexual, queer or questioning. This limits how far these risk con-
clusions might be drawn to other sexual orientation groups e.g. those who are asexual,
pansexual, polysexual etc. Future research should support inclusion of diverse sexualities and
gender identities within studies, offering individuals to self-report in their own words, and
options for intersectional identities.
This review has important clinical and policy implications in relation to suicide prevention
among LGBTQ young people. Primarily, discrimination against LGBTQ+ individuals has
widely been recognised as a priority for governments and organisations globally [146,147].
These results definitively highlight the harmful outcomes associated with acts of discrimina-
tion and victimisation. Given the variety of countries which are included in this study, the
findings of this study could be used to inform national policies, such that there is a priority
focus on reducing minority victimisation and discrimination. Furthermore, by understanding
these complex experiences which surround LGBTQ+ youth, compounded by high rates of
mental health difficulties, suicide prevention strategies are better informed to support LGBTQ
+ youth. Thereby suicide prevention interventions and policies may be better tailored to the
specific needs of LGBTQ+ young people and develop initiatives which build resilience and
challenge societal acceptance of such discrimination. However, the studies in this meta-analy-
sis mainly come from High-Income Countries (HIC), therefore the results might not be gener-
alisable to Low- and Middle- Income Countries (LMIC) where young people who identify as
LGBTQ+ may face additional or different types of risks.
Secondly, health care professionals should be aware of the high prevalence of mental health
difficulties and victimisation within the umbrella of LGBTQ+ young people. Acknowledging
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sexuality and gender identity in an accepting and supportive manner, would be beneficial to
encouraging a constructive health care environment [148,149], which could potentially aid dis-
closure of self-harm and suicide. Evidence also shows that health professionals encouraging
LGBTQ+ youth to discuss their experiences of victimisation could further reduce negative
health consequences [150]. From these insights, professionals might be able to suggest treat-
ments or care understanding the sociodemographic environment which these individuals are
living in.
Much of this research takes places within school settings, with the average age of partici-
pants being below 18 years old. Given that bullying among school-aged children is common
[151], this would suggest that school-based interventions would be an appropriate setting to
target victimisation for LGBTQ+ young people, potentially reducing self-harm and suicide.
This is supported by a recent study suggesting that addressing the barriers and facilitators
when reporting and responding to LGBTQ+ victimisation in schools would prevent adverse
mental health [152]. In particular, LGBTQ+ youth felt that building trust with staff members,
being given time to discuss problems and receiving responses from school were key [152].
Therefore, creating an environment which recognises the unique aspects and potential risks of
being LGBTQ+, such as dealing with difficult disclosure [118] or understanding gender non-
conformity [25] would be beneficial. This could translate to older adolescents and young adults
by having similar environments within colleges, universities or social community spaces.
These spaces might be able to consider risks, which differentiate by age (e.g. identity develop-
ment, transition treatments available, housing situations) which due to limited reporting we
were unable to meta-analysis within this review.
There is a wealth of literature readily available relating to risks for self-harm and suicide
within LGBTQ+ young people. However importantly, even though many of these studies had
explicit focus on LGBTQ+ individuals, only 12% of the total population held these identities
and reporting is highly inconsistence between individual risks. Future research in the field of
self-harm and suicide prevention requires a specific LGBTQ+ focus as this would allow for a
holistic understanding of these populations’ experiences.
Strengths & limitations
This is the first systematic review and meta-analysis which has comprehensively synthesised exist-
ing evidence from across the full spectrum of LGBTQ+ young people in order to identify the prev-
alence of key risks with self-harm and suicide. Firstly, this dimensional approach allowed for a
holistic view and comparison of risk prevalence across self-harm and suicidal thoughts and behav-
iours. Secondly, broad search strategies were run, which ensured a large amount of studies was
identified across disciplines and across the LGBTQ+ umbrella. This search was re-run prior to
submission to ensure that the review was as up-to-date as possible. Thereby, TGNC populations
were able to be identified and specifically examined with reference to similar LGBQ samples. A
final strength was the robust meta-analytic strategy which was emplaced within this study, there-
fore allowing authors to determine points of bias and control for these.
There were, however, some limitations which need to be considered. Firstly, there were few
high-quality studies and substantial heterogeneity within the findings. Sources of heterogene-
ity were explored using our pre-specified subgroup analysis but also to determine points of
heterogeneity; this offered little. Potentially, this was related to the use of four variations of the
NOS assessment (see SM2). While inclusion of four versions allowed for a greater number of
papers to be assessed, this also created another variable of ambiguity. However, heterogeneity
may also be related to the variation in conceptualisation of phenomena, population, study
design and fundamentally individual reporting of risk. In future, clear operationalisation
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within studies is necessary and use of standardised, validated measures to assess self-harm and
suicide across the spectrum of thoughts and behaviours.
Secondly, self-harm with suicide intention and self-harm without suicide intention may
have different associated risks which link to why someone might be more likely to consider
suicide. However, given the measures used to assess self-harm within included studies this was
not possible. Therefore, only risks associated with self-harm regardless of intention was able to
be analysed. This does not allow us to offer explanation as to why someone might consider sui-
cide with this behaviour. Finally, searches were limited to English language; thereby key studies
within other languages may have been overlooked.
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young women’s mental and physical health. The European Journal of Public Health. 2016 Oct 1; 26
(5):861–7. https://doi.org/10.1093/eurpub/ckv234 PMID: 26743590
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
PLOS ONE | https://doi.org/10.1371/journal.pone.0245268 January 22, 2021 22 / 26
90. Poteat VP, Aragon SR, Espelage DL, Koenig BW. Psychosocial concerns of sexual minority youth:
Complexity and caution in group differences. Journal of consulting and clinical psychology. 2009 Feb;
77(1):196. https://doi.org/10.1037/a0014158 PMID: 19170465
91. Proctor CD, Groze VK. Risk factors for suicide among gay, lesbian, and bisexual youths. Social work.
1994 Sep 1; 39(5):504–13. https://doi.org/10.1093/sw/39.5.504 PMID: 7939864
92. Puckett JA, Horne SG, Surace F, Carter A, Noffsinger-Frazier N, Shulman J, et al. Predictors of sexual
minority youth’s reported suicide attempts and mental health. Journal of homosexuality. 2017 May 12;
64(6):697–715. https://doi.org/10.1080/00918369.2016.1196999 PMID: 27268386
93. Remafedi G. Suicidality in a venue-based sample of young men who have sex with men. Journal of
adolescent health. 2002 Oct 1; 31(4):305–10.
94. Rimes KA, Goodship N, Ussher G, Baker D, West E. Non-binary and binary transgender youth: Com-
parison of mental health, self-harm, suicidality, substance use and victimization experiences. Interna-
tional Journal of Transgenderism. 2019 Jul 3; 20(2–3):230–40. https://doi.org/10.1080/15532739.
2017.1370627 PMID: 32999609
95. Rotheram-Borus MJ, Hunter J, Rosario M. Suicidal behavior and gay-related stress among gay and
bisexual male adolescents. Journal of adolescent research. 1994 Oct; 9(4):498–508.
96. Russell ST, Joyner K. Adolescent sexual orientation and suicide risk: Evidence from a national study.
American Journal of public health. 2001 Aug; 91(8):1276–81. https://doi.org/10.2105/ajph.91.8.1276
PMID: 11499118
97. Ryan C, Huebner D, Diaz RM, Sanchez J. Family rejection as a predictor of negative health outcomes
in white and Latino lesbian, gay, and bisexual young adults. Pediatrics. 2009 Jan 1; 123(1):346–52.
https://doi.org/10.1542/peds.2007-3524 PMID: 19117902
98. Savin-Williams RC, Ream GL. Suicide attempts among sexual-minority male youth. Journal of Clinical
Child and Adolescent Psychology. 2003 Nov 1; 32(4):509–22. https://doi.org/10.1207/
S15374424JCCP3204_3 PMID: 14710459
99. Scheer JR, McConocha E, Behari K, Pachankis JE. Sexual violence as a mediator of sexual orienta-
tion disparities in alcohol use, suicidality, and sexual-risk behaviour among female youth. Psychology
& Sexuality. 2019 Nov 22:1–5.
100. Shearer A, Russon J, Herres J, Wong A, Jacobs C, Diamond GM, et al. Religion, sexual orientation,
and suicide attempts among a sample of suicidal adolescents. Suicide and Life-Threatening Behavior.
2018 Aug; 48(4):431–7. https://doi.org/10.1111/sltb.12372 PMID: 28726309
101. Taliaferro LA, Gloppen KM, Muehlenkamp JJ, Eisenberg ME. Depression and suicidality among bisex-
ual youth: A nationally representative sample. Journal of LGBT youth. 2018 Jan 2; 15(1):16–31.
102. Taliaferro LA, McMorris BJ, Rider GN, Eisenberg ME. Risk and protective factors for self-harm in a
population-based sample of transgender youth. Archives of suicide research. 2019 Apr 3; 23(2):203–
21. https://doi.org/10.1080/13811118.2018.1430639 PMID: 29461934
103. Teasdale B, Bradley-Engen MS. Adolescent same-sex attraction and mental health: The role of stress
and support. Journal of Homosexuality. 2010 Jan 29; 57(2):287–309. https://doi.org/10.1080/
00918360903489127 PMID: 20390994
104. Thoma BC, Huebner DM. Health consequences of racist and antigay discrimination for multiple minor-
ity adolescents. Cultural Diversity and Ethnic Minority Psychology. 2013 Oct; 19(4):404. https://doi.
org/10.1037/a0031739 PMID: 23731232
105. Waldo CR, Hesson-McInnis MS, D’Augelli AR. Antecedents and consequences of victimization of les-
bian, gay, and bisexual young people: A structural model comparing rural university and urban sam-
ples. American Journal of Community Psychology. 1998 Apr 1; 26(2):307–34. https://doi.org/10.1023/
a:1022184704174 PMID: 9693694
106. Walls NE, Freedenthal S, Wisneski H. Suicidal ideation and attempts among sexual minority youths
receiving social services. Social work. 2008 Jan 1; 53(1):21–9. https://doi.org/10.1093/sw/53.1.21
PMID: 18610818
107. Walls NE, Laser J, Nickels SJ, Wisneski H. Correlates of cutting behavior among sexual minority
youths and young adults. Social Work Research. 2010 Dec 1; 34(4):213–26.
108. Yadegarfard M, Ho R, Bahramabadian F. Influences on loneliness, depression, sexual-risk behaviour
and suicidal ideation among Thai transgender youth. Culture, health & sexuality. 2013 Jun 1; 15
(6):726–37.
109. Yadegarfard M, Meinhold-Bergmann ME, Ho R. Family rejection, social isolation, and loneliness as
predictors of negative health outcomes (depression, suicidal ideation, and sexual risk behavior)
among Thai male-to-female transgender adolescents. Journal of LGBT Youth. 2014 Oct 2; 11(4):347–
63.
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
PLOS ONE | https://doi.org/10.1371/journal.pone.0245268 January 22, 2021 23 / 26
110. Almeida J, Johnson RM, Corliss HL, Molnar BE, Azrael D. Emotional distress among LGBT youth:
The influence of perceived discrimination based on sexual orientation. Journal of youth and adoles-
cence. 2009 Aug 1; 38(7):1001–14. https://doi.org/10.1007/s10964-009-9397-9 PMID: 19636742
111. Arcelus J, Claes L, Witcomb GL, Marshall E, Bouman WP. Risk factors for non-suicidal self-injury
among trans youth. The Journal of Sexual Medicine. 2016 Mar 1; 13(3):402–12. https://doi.org/10.
1016/j.jsxm.2016.01.003 PMID: 26944465
112. Berona J, Horwitz AG, Czyz EK, King CA. Predicting suicidal behavior among lesbian, gay, bisexual,
and transgender youth receiving psychiatric emergency services. Journal of psychiatric research.
2020 Mar 1; 122:64–9. https://doi.org/10.1016/j.jpsychires.2019.12.007 PMID: 31927267
113. Blosnich J, Bossarte R. Drivers of disparity: Differences in socially based risk factors of self-injurious
and suicidal behaviors among sexual minority college students. Journal of American College Health.
2012 Feb 1; 60(2):141–9. https://doi.org/10.1080/07448481.2011.623332 PMID: 22316411
114. Bontempo DE, d’Augelli AR. Effects of at-school victimization and sexual orientation on lesbian, gay,
or bisexual youths’ health risk behavior. Journal of Adolescent health. 2002 May 1; 30(5):364–74.
https://doi.org/10.1016/s1054-139x(01)00415-3 PMID: 11996785
115. Butler C, Joiner R, Bradley R, Bowles M, Bowes A, Russell C, et al. Self-harm prevalence and ideation
in a community sample of cis, trans and other youth. International Journal of Transgenderism. 2019
Oct 2; 20(4):447–58.
116. Duong J, Bradshaw C. Associations between bullying and engaging in aggressive and suicidal behav-
iors among sexual minority youth: The moderating role of connectedness. Journal of school health.
2014 Oct; 84(10):636–45. https://doi.org/10.1111/josh.12196 PMID: 25154527
117. Feinstein BA, Turner BC, Beach LB, Korpak AK, Phillips G. Racial/ethnic differences in mental health,
substance use, and bullying victimization among self-identified bisexual high school-aged youth.
LGBT health. 2019 Jun 1; 6(4):174–83. https://doi.org/10.1089/lgbt.2018.0229 PMID: 31033384
118. Gnan GH, Rahman Q, Ussher G, Baker D, West E, Rimes KA. General and LGBTQ-specific factors
associated with mental health and suicide risk among LGBTQ students. Journal of Youth Studies.
2019 Nov 26; 22(10):1393–408.
119. Goldbach JT, Schrager SM, Mamey MR. Criterion and divergent validity of the sexual minority adoles-
cent stress inventory. Frontiers in psychology. 2017 Nov 28; 8:2057. https://doi.org/10.3389/fpsyg.
2017.02057 PMID: 29234292
120. Goodenow C, Szalacha L, Westheimer K. School support groups, other school factors, and the safety
of sexual minority adolescents. Psychology in the Schools. 2006 May; 43(5):573–89.
121. Hatchel T, Ingram KM, Mintz S, Hartley C, Valido A, Espelage DL, et al. Predictors of suicidal ideation
and attempts among LGBTQ adolescents: The roles of help-seeking beliefs, peer victimization,
depressive symptoms, and drug use. Journal of Child and Family Studies. 2019 Sep 1; 28(9):2443–
55.
122. Hatchel T, Merrin GJ, Espelage AD. Peer victimization and suicidality among LGBTQ youth: the roles
of school belonging, self-compassion, and parental support. Journal of LGBT Youth. 2019 Apr 3; 16
(2):134–56.
123. Hatzenbuehler ML. The social environment and suicide attempts in lesbian, gay, and bisexual youth.
Pediatrics. 2011 May 1; 127(5):896–903. https://doi.org/10.1542/peds.2010-3020 PMID: 21502225
124. Hegna K, Wichstrøm L. Suicide attempts among Norwegian gay, lesbian and bisexual youths: General
and specific risk factors. Acta Sociologica. 2007 Mar; 50(1):21–37.
125. Langhinrichsen-Rohling J, Lamis DA, Malone PS. Sexual attraction status and adolescent suicide
proneness: The roles of hopelessness, depression, and social support. Journal of Homosexuality.
2010 Dec 30; 58(1):52–82.
126. McDermott E, Hughes E, Rawlings V. The social determinants of lesbian, gay, bisexual and transgen-
der youth suicidality in England: a mixed methods study. Journal of Public Health. 2018 Sep 1; 40(3):
e244–51. https://doi.org/10.1093/pubmed/fdx135 PMID: 29045707
127. McKay T, Berzofsky M, Landwehr J, Hsieh P, Smith A. Suicide etiology in youth: Differences and simi-
larities by sexual and gender minority status. Children and Youth Services Review. 2019 Jul 1;
102:79–90.
128. Mustanski B, Liu RT. A longitudinal study of predictors of suicide attempts among lesbian, gay, bisex-
ual, and transgender youth. Archives of sexual behavior. 2013 Apr 1; 42(3):437–48. https://doi.org/10.
1007/s10508-012-0013-9 PMID: 23054258
129. Peng K, Zhu X, Gillespie A, Wang Y, Gao Y, Xin Y, et al. Self-reported rates of abuse, neglect, and bul-
lying experienced by transgender and gender-nonbinary adolescents in China. JAMA network open.
2019 Sep 4; 2(9):e1911058–. https://doi.org/10.1001/jamanetworkopen.2019.11058 PMID: 31490542
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
PLOS ONE | https://doi.org/10.1371/journal.pone.0245268 January 22, 2021 24 / 26
130. Perez-Brumer A, Day JK, Russell ST, Hatzenbuehler ML. Prevalence and correlates of suicidal idea-
tion among transgender youth in California: Findings from a representative, population-based sample
of high school students. Journal of the American Academy of Child & Adolescent Psychiatry. 2017
Sep 1; 56(9):739–46. https://doi.org/10.1016/j.jaac.2017.06.010 PMID: 28838578
131. Peterson CM, Matthews A, Copps-Smith E, Conard LA. Suicidality, self-harm, and body dissatisfaction
in transgender adolescents and emerging adults with gender dysphoria. Suicide and Life-Threatening
Behavior. 2017 Aug; 47(4):475–82. https://doi.org/10.1111/sltb.12289 PMID: 27539381
132. Reisner SL, Biello K, Perry NS, Gamarel KE, Mimiaga MJ. A compensatory model of risk and resil-
ience applied to adolescent sexual orientation disparities in nonsuicidal self-injury and suicide
attempts. American Journal of Orthopsychiatry. 2014 Sep; 84(5):545. https://doi.org/10.1037/
ort0000008 PMID: 25089757
133. Rimes KA, Shivakumar S, Ussher G, Baker D, Rahman Q, West E. Psychosocial factors associated
with suicide attempts, ideation, and future risk in lesbian, gay, and bisexual youth. Crisis. 2018 Jun 21.
134. Shields JP, Whitaker K, Glassman J, Franks HM, Howard K. Impact of victimization on risk of suicide
among lesbian, gay, and bisexual high school students in San Francisco. Journal of Adolescent
Health. 2012 Apr 1; 50(4):418–20.
135. Smith BC, Armelie AP, Boarts JM, Brazil M, Delahanty DL. PTSD, depression, and substance use in
relation to suicidality risk among traumatized minority lesbian, gay, and bisexual youth. Archives of sui-
cide research. 2016 Jan 2; 20(1):80–93. https://doi.org/10.1080/13811118.2015.1004484 PMID:
26756389
136. Smith DM, Wang SB, Carter ML, Fox KR, Hooley JM. Longitudinal predictors of self-injurious thoughts
and behaviors in sexual and gender minority adolescents. Journal of Abnormal Psychology. 2020 Jan;
129(1):114. https://doi.org/10.1037/abn0000483 PMID: 31657599
137. Taliaferro LA, Muehlenkamp JJ. Nonsuicidal self-injury and suicidality among sexual minority youth:
risk factors and protective connectedness factors. Academic pediatrics. 2017 Sep 1; 17(7):715–22.
https://doi.org/10.1016/j.acap.2016.11.002 PMID: 28865597
138. Taliaferro LA, McMorris BJ, Eisenberg ME. Connections that moderate risk of non-suicidal self-injury
among transgender and gender non-conforming youth. Psychiatry research. 2018 Oct 1; 268:65–7.
https://doi.org/10.1016/j.psychres.2018.06.068 PMID: 30005190
139. Turpin R, Boekeloo B, Dyer T. Sexual identity modifies the association between bullying and suicide
planning among adolescents with same-sex sexual partners. Journal of LGBT Youth. 2019 Jul 3; 16
(3):300–16.
140. Veale JF, Peter T, Travers R, Saewyc EM. Enacted stigma, mental health, and protective factors
among transgender youth in Canada. Transgender Health. 2017 Dec 1; 2(1):207–16. https://doi.org/
10.1089/trgh.2017.0031 PMID: 29279875
141. Wang PW, Ko NY, Hsiao RC, Chen MH, Lin HC, Yen CF. Suicidality among gay and bisexual men in
Taiwan: Its relationships with sexuality and gender role characteristics, homophobic bullying victimiza-
tion, and social support. Suicide and Life-Threatening Behavior. 2019 Apr; 49(2):466–77. https://doi.
org/10.1111/sltb.12451 PMID: 29520832
142. Whitaker K, Shapiro VB, Shields JP. School-based protective factors related to suicide for lesbian,
gay, and bisexual adolescents. Journal of Adolescent Health. 2016 Jan 1; 58(1):63–8.
143. Wilson EC, Chen YH, Arayasirikul S, Raymond HF, McFarland W. The impact of discrimination on the
mental health of trans* female youth and the protective effect of parental support. AIDS and Behavior.
2016 Oct 1; 20(10):2203–11. https://doi.org/10.1007/s10461-016-1409-7 PMID: 27115401
144. Ybarra ML, Mitchell KJ, Kosciw JG, Korchmaros JD. Understanding linkages between bullying and sui-
cidal ideation in a national sample of LGB and heterosexual youth in the United States. Prevention Sci-
ence. 2015 Apr 1; 16(3):451–62. https://doi.org/10.1007/s11121-014-0510-2 PMID: 25322949
145. Mink MD, Lindley LL, Weinstein AA. Stress, stigma, and sexual minority status: The intersectional
ecology model of LGBTQ health. Journal of Gay & Lesbian Social Services. 2014 Oct 2; 26(4):502–
21.
146. Government Equalities Office. LGBT action plan: Improving the Lives of lesbian, gay, bisexual and
transgender people. 2018.
147. The Equilty Project. Australian LGBTQIA+ Policy Guide 2020 [Internet]. 2020. Available from: www.
equality.org.au/policy.
148. Banerjee SC, Staley JM, Alexander K, Walters CB, Parker PA. Encouraging patients to disclose their
lesbian, gay, bisexual, or transgender (LGBT) status: oncology health care providers’ perspectives.
Translational behavioral medicine. 2020 Aug; 10(4):918–27. https://doi.org/10.1093/tbm/iby105
PMID: 30476333
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
PLOS ONE | https://doi.org/10.1371/journal.pone.0245268 January 22, 2021 25 / 26
149. Makadon HJ. Ending LGBT invisibility in health care: The first step in ensuring equitable care. Cleve
Clin J Med. 2011 Apr 1; 78(4):220–4. https://doi.org/10.3949/ccjm.78gr.10006 PMID: 21460126
150. Earnshaw VA, Reisner SL, Juvonen J, Hatzenbuehler ML, Perrotti J, Schuster MA. LGBTQ bullying:
translating research to action in pediatrics. Pediatrics. 2017 Oct 1; 140(4).
151. Swearer SM, Espelage DL, Vaillancourt T, Hymel S. What can be done about school bullying? Linking
research to educational practice. Educational researcher. 2010 Jan; 39(1):38–47.
152. Reisner SL, Sava LM, Menino DD, Perrotti J, Barnes TN, Humphrey DL, et al. Addressing LGBTQ stu-
dent bullying in Massachusetts schools: perspectives of LGBTQ students and school health profes-
sionals. Prevention science. 2020 Apr; 21(3):408–21. https://doi.org/10.1007/s11121-019-01084-4
PMID: 31933159
PLOS ONE Meta-analysis: Risk prevalence, self-harm and suicide, LGBTQ+ youth
PLOS ONE | https://doi.org/10.1371/journal.pone.0245268 January 22, 2021 26 / 26
